Relevance. Rational Bezier curves and NURBS curves are widely used in modeling curvilinear objects due to the great flexibility and efficiency of the method. Therefore, it is relevant to develop an interpolation method and approximation by these curves of a discrete series of points both in the plane and in three-dimensional space.
desired parameters are the coordinates of points, and in the second weights of points.
Results.Two methods of interpolation and approximation of a point series by rational Bezier curves and NURBS-curves were developed.
Conclusions. The test cases carried out using computer programs and visualization of results confirm the validity of the proposed methods.
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Formulation of the problem. To date, when constructing curves in various automation systems, rational Bezier curves and NURBS curves are often used. It is a very flexible tool that allows you to create smooth splines of any order, shapes, and also easy to carry out local control over the curve. The curve is represented in a parametric form and for controlling the shape of the curve using control points and weight coefficients of nodes [1] . Rational nonuniform Bezier curves refer to NURBS and are based on Bernstein's basic functions. The practical application of NURBS curves is very diverse, for example: they are often used in computer graphics to draw smooth curves that accurately describe the shape of the two-dimensional objects depicted in drawings , for the task of the plane curve of building the surfaces of rotation, as well as the simulation of the trajectories of motion on surface and space in the course of time. The parametric representation of the curve allows it to be used in multidimensional spaces. Interpolation and approximation of these curves enables them to be used in modeling objects with complex geometric shapes.
Analysis of recent publications. In work [1] on page 135 offers an algorithm for interpolation with NURBS curves, which is based on the fact that control points in the second stage are projected onto a curve and these new points are taken as new control points. In practice, such an algorithm is difficult to implement and achieves precise results. In the works [2] and [3] It does not specify how to calculate the weight of control points, which prevents the construction of an algorithm for interpolation.
The purpose of the article. 
where i p -the control points of the curve, i  -control point weight.
The NURBS-curve is determined by the formula:
where i p -the control points of the curve, i  -control point weight;
() ik N u -normalized basic power functions degrees k. Let given point series R j , j=1,2,3,… K. Acceptable for each point specific parameters u j . We will have a point series R j (x j ,y j ,u j ). We will interpolate the given point series of the curve (2) . To do this we will create an equation system:
We substitute (2) in (5) . We get it:
Let's turn (6) . We get it:
As you can see, the number of interpolated points should not exceed the number of control points of the curve. Analyzing (6), we can see that the coordinates of the control points can be calculated for interpolation As an example, we take the rational Bezier curve of the 3rd degree , , 3 2 0 0  1 1   2  3  2 2  3 3  3  2  2  3  0  1  2  3 (1 ) 3 (1 )
The number of interpolated points must not exceed 4.
Let's take the next 4-point series with coordinates x, y and with given parameters u: 
We substitute (8) into (7) . We get a system of 4 linear equations
We set the weight of control points: The results are obtained using the AutoLISP computer program in the AutoCAD system environment. The test example is shown in Fig. 1 .
Fig.1. Interpolation
Now, we will make an interpolation by calculating the weighting points of control points. To do this, we rewrite the formula (9) as follows . . 14 4 3
Unfortunately, system (10) has no solution, so all equations are zero. In order for the system (10) to have a solution, we will accept it 0 1.0;
This is possible because if in equation (8) the numerator and denominator are divided into 0  то
Then (10) will be rewritten in the following form
System (11) has 4 linear equations and 3 unknowns. This system needs to be reduced to 3 equations. For this we subtract the second equation from the first, third from the second, fourth from the third. In this way we obtain a system of 3 equations with 3 unknowns. Also, for calculation (11) a computer program was developed. To control we leave the coordinates of the control points of the curve (**) as well as the coordinates of the point series (*).
Calculation (11) gives the following weights:
Given that 0 1.0   we have the same weight points as in the previous version. Let us consider the possibility of approximation by Bezier's rational curves. To do this, we will apply the known The least squares method. Consider the functional:
In our case (12) will be rewritten in the form:
.
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After the differentiation we get a system of 4-line equations: (1 ) , 3 (1 ) ,
(1 ) ,
3
(1 ) , 3 (1 ) ,
(1 ), 3 (1 ) , (1 ) ,
As a result, we calculate the computer program result: p 0 (0.0 0.0); p 1 (9.8 19.8) ; p 2 (19.99 31.5); p 3 (30.0 0.0). As we see, the results of approximation are not much different from interpolation.
A test case is presented in Fig.2 . You can also make approximation using weights i  control points.
Let's rewrite the functional (13) as follows: 4 3
After the differentiation where we get a 4  3  2  2  3  0  0  1  1  2  2  3  3  1  3 
As a result of computer realization we get the following results
As you can see, the results are slightly different from the previous ones, so the curve does not exactly pass through the given points (see Fig. 3 ) The results obtained can also be applied to NURBS curves, just instead of Bernstein's functions ()
N i
Bu it is necessary to take normalized basic functions () ik N u . Conclusions. The test cases carried out using computer programs and visualization of results confirm the validity of the proposed methods. 
